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effect. It is a question of the degrce of condensatmion and 
rarefaction. In short, an explosion produces in the air 
waves of compression and rarefrac tion which are per- 
ceived by the eFr as sound, and also can he seen by 
unequal refraction, if they are sufficiently strong.” 
These phenomena are seen as concentric circles about 
the point where the explosion occurs; generally, t,he top 
of a volcano.-C! L. U. 

PROPAGATION OF SOUND AND LIGHT IN AN IRREGULAR 
ATMOSPHERE. 

[Reprinted from Nature, London, June 13,1918, p. W.1 

I suppose that most of those who have list.enec1 to 
(single-engined) aeroplanes in fli ht  must have not,iccd 

moderate distances. It would seem that the chn.nges 
are to be attributed to atmospheric irregulnrities affect.- 
ing the propagation rather than to varittble emission. 
This may require confirmation; but, in any case, a 
comparison of what is to be ex~ected in the analogous 
propagation of li ht  and sound h as a certain interest. 

One point of fifference should fimt be noticed. The 
velocity of propagation of sound through air Fnries 
indeed with temperature, but is independent of pressure 
(or density), while that of light depends upon pressure 
as well aa upon temperature. In  the atmosphere therr 
is a variation of presslire with elevation, hut: this is 
scarcely material for our present purpose. And the kind 
of irregular local variations which can easily occur in 
temperature are excluded in respect of pressure by the 
mechanica.1 conditions, a$, least in the absence of strong 
winds, not here regarded. The question is thus reduced 
to refractions consequent upon temperature variations. 

The velocity of sound is as the squa.re root of the 
absolute temperature. Acc.ordingly for 1 O C. difference 
of temperature the refrtwtivity (p-11 is O.OOlS.7. In 
the case of light the c,orresponcling value of (p-1) is 
0.000294 x 0.00366, the pressure being at.mospheric. The 
effect of temperature upon sound is thus about, 2,000 
times greater than upon light:. If we suppose the systmi 
of temperature differences t.o be altered in this proportion, 
the course of rays of light and of sound will he the snnie. 

When we consider mirage, and tlie twinkling of st.ars, 
and of terrestrial lights at no very great clista~~ces, we 
recognize how heterogeneous the at.mosphere must! often 
be for the propagation of sound, and we need 110 longer 
be surprised at  the variations of intensity wit,h which 
uniformly emitted sounds are received at moderate dis- 
tances from their source. 

It is true, of course, that the question is not eshausteil 
by a consideration of rays, and that we must remember 
the immense disproportion of n-nve lengths, great.ly 
affecting all phenomena of diffraction. A twinkling star, 
115 seen with the nakecl eye, may disappear momentiwily, 
which means that then little or no light, from it falls 
upon the eye. When a telescope is employed t.he t.wink- 
ling is very much reduced, showing that the effcct.s are 
entirely different at  oints so new together as the park 
of an object glass. f! n the ca.se of sound, such sensit.ive- 
ness to position is not to be expected, and the reproduc- 
t.ion of similar henomena would require the linear scale 
of the atmos leric irregularities to be very much en- 

the highly uneven character o f the sound, even at. 

larged .-Lor R Ra y7eigh.. 

PROPAGATION OF SOUND IN AN IRREOULAR ATMOS- 
PHERE. 

By G .  W. STEWART. 
[Paragraph and synopsis reprinted from 

37~3-3378. Article is reprlnted in 
The Phusical Redrw vol 14 No. 

Arronaufh, Nov. 20, I’919, p. 447.1 4, PP. 

Lord Radeigh’s recent reference to and explanation 
of t,he ‘*hi lily uneven character of the sound” from 

additional facts. 
Under poor atmospheric conditions, lower frec uencies 

in aeroplane engine sounds becoqe relatively en h anced; 
under good conditions frequencies of order of 1,000 
d. v. are heard at  greatest distances. The former is 
esplained by irregularities in the atmosphere and the 
latter by characteristics of audition. 

of the sound varies much more rapidly 
than aa t f ie inverse square,. crude observations giving 
much niore nearly inverse sixth and fourth powers for 
masjmum ranges under fair and good listening condi- 
tions, respectively. 

aeroplanes 7 eads the writer to make a record of three 

Intensit 

SOME UNSOLVED PROBLEMS IN CANADIAN WEATHER. 
[Reprinted from Meteorol. Off. Circular, Nov. 1,1919, pp. 4-5.1 

Previous to the rneteorolo a t  the 
Association for 

tlie Advancenient of Science; Sir Frederick Stu art 
reacl a paper before Section A, on “Some unsoved P 
prol-,lenis in Canadian weather,” making s ecial refer- 

Alberta. He referred to tlie pressure and temperature 
conditions of two recent consecutive Januaries in which 
tlie mean t.emperatures at  Cal arv were 16’ F. and 47’ F., 
respectively. During the co I! d January the mean pres- 
sure of the mont,Ii in the northwest of Canada was as 
high as 30.75 inches, but in the mild January only 
2CJ.07 inches. In the cold January theTe was intense 
t,errcstrial radiation and light northerly winds prevailed, 
but in the mild .January wibh the low pressure, fohn 
(chinook) winds persi?ted, and tmlie temperatuer in 
-4lbert.a was hi h continuously. The fohn effect was 

four niount.ain chains so t.hat tmliey were clynaniically 
warmed winds. In the discussion that follom-ed Sir 
Napier Shaw pojnted out certain objections that applied 
to the coiiventioiial esplanation of fohn effects. 

Bournemout,li meeting of the 

ence to the climatic peculiarities of the T; romnce of 

clue to the wincs 7 from the Pacific. having to taaverse 

CLIMATE OF THE BELCHER ISLANDS OF HUDSON BAY. 

By ROBERT J. FLAHERTY. 

[Excerpt Iron1 article on “The Belcher Islands of Hudson Bay” in Geog. Rto., June, 
1918, vol. 5, PP. 133-15s (PP. 4534541.1 

The climate of tlie islands differs widely from that 
of tlie opposite mainland. Coni ared with weather 
reports from Great Whale River P or the same 

October [1915] till early December win B s of a velocity up 

our observations gave a far greater proportion 
cast skies and fogs, st,ronger and more 
but higher and more equable tem eratures. From 

to 50 miles were almost constant, and the sky was con- 
tinuously overcast. 

1 Pee this REVIEW, p. 163. 


